Imidacloprid and thiacloprid neonicotinoids bind more favourably to cockroach than to honeybee alpha6 nicotinic acetylcholine receptor: insights from computational studies by B. Selvam et al.
Imidacloprid and thiacloprid neonicotinoids bind more
favourably to cockroach than to honeybee alpha6 nicotinic
acetylcholine receptor: insights from computational studies
Submitted by Luzia Bossé on Mon, 04/13/2015 - 10:02
Titre
Imidacloprid and thiacloprid neonicotinoids bind more favourably to cockroach than
to honeybee alpha6 nicotinic acetylcholine receptor: insights from computational
studies
Type de
publication Article de revue
Auteur
Selvam, Balaji [1], Graton, Jérôme [2], Laurent, Adèle D [3], Alamiddine, Zakaria [4],
Mathé-Allainmat, Monique [5], Lebreton, Jacques [6], Coqueret, Olivier [7], Olivier,
Christophe [8], Thany, Steeve Hervé [9], Le Questel, Jean-Yves [10]
Editeur Elsevier
Type Article scientifique dans une revue à comité de lecture
Année 2015
Langue Anglais
Date 27/11/2014
Pagination 1-12
Volume 55
Titre de la
revue Journal of Molecular Graphics and Modelling
ISSN 1093-3263
Mots-clés Docking [11], Homology model [12], Molecular dynamics simulations [13], nAChRs[14], neonicotinoids [15]
Résumé en
anglais
The binding interactions of two neonicotinoids, imidacloprid (IMI) and thiacloprid
(THI) with the extracellular domains of cockroach and honeybee alpha6 nicotinic
acetylcholine receptor (nAChR) subunits in an homomeric receptor have been
studied through docking and molecular dynamics (MD) simulations. The binding
mode predicted for the two neonicotinoids is validated through the good agreement
observed between the theoretical results with the crystal structures of the
corresponding complexes with Ac-AChBP, the recognized structural surrogate for
insects nAChR extracellular ligand binding domain. The binding site of the two insect
alpha6 receptors differs by only one residue of loop D, a serine residue (Ser83) in
cockroach being replaced by a lysine residue (Lys108) in honeybee. The docking
results show very close interactions for the two neonicotinoids with both alpha6
nAChR models, in correspondence to the trends observed in the experimental
neonicotinoid-Ac-AChBP complexes. However, the docking parameters (scores and
energies) are not significantly different between the two insect alpha6 nAChRs to
draw clear conclusions. The MD results bring distinct trends. The analysis of the
average interaction energies in the two insects alpha6 nAChRs shows indeed better
affinity of neonicotinoids bound to alpha6 cockroach compared to honeybee nAChR.
This preference is explained by tighter contacts with aromatic residues (Trp and Tyr)
of the binding pocket. Interestingly, the non-conserved residue Lys108 of loop D of
alpha6 honeybee nAChR interacts through van der Waals contacts with
neonicotinoids, which appear more favourable than the direct or water mediated
hydrogen-bond interaction between the OH group of Ser83 of alpha6 cockroach
nAChR and the electronegative terminal group of the two neonicotinoids (nitro in IMI
and cyano in THI). Finally, in both insects nAChRs, THI is consistently found to bind
more favourably than IMI.
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